Knowledge of survival behaviors of microorganisms on solid surfaces is important to assess and control the risk of cross contamination for food being processed on the surface. Here we report the survival behavior of Escherichia coli left on polypropylene coupons with or without nutritious soil subjected to drying at room temperature. When E. coli cells were left on the coupons with 0.85% saline solution, decrease in the viable cell number was observed in two stages, each of which followed the first order kinetics. The specific death rate was 0.21 h-1 initially and reduced to 0.11 h -1 after the water content reached 3.9 g-water/g-solid. When E. coli cells were left with Luria-Bertani broth, as a model soil, of different water contents, the viable cell number did not show a distinct decrease until the water content reached 3-4 g-water/g-solid. After the water content went down below the threshold, the specific death rate was roughly 0.1 h-1 though deviation was large especially at the final stage of drying. E. coli survived on the surface even after 2 days, and coexistence of nutrients enhanced the final level of viable cells.
Introduction
Surfaces of equipment and utensils for food processing should be kept clean. Improper cleaning would leave food residues on their surfaces as soil, which could help survival or growth of microorganisms and give a chance for cross contamination of food being processed afterwards.
To assess and control the risk of cross contamination, knowledge of survival behaviors of microorganisms on solid surfaces is essential.
Recently, several reports have been published on the survival of microorganisms on solid surfaces.
Kusumaningrum et al. [1] studied survival of Salmonella enteritidis, Staphylococcus aureus, and Campylobacter jejuni inoculated with physiological saline on stainless steel surfaces at different initial contamination levels. They showed that portions of the pathogens remain viable on dry stainless steel surface at room temperature for considerable periods of time. Rose et al. [2] studied survival of Yersinia pestis not only on stainless steel but also on polyethylene, glass, and paper. Moretre et al. [3] and Cools et al. [4] studied survival of Salmonella spp. and C. jejuni, respectively, inoculated with a culture broth on solid surfaces. Wilks et al. [5] Compositions are expressed in g/l.
value. Survival ratio at time t was defined as N(t) /N(0), where N(t) and N(0) are the viable cell numbers on the coupon at time t and time 0, respectively. For runs 1LB, 5LB, and IOLB, the value of specific death rate at time t was roughly estimated using three successive data of viable cell number, N(t-t_), N(t), and N(t+6 t+), as follows:
•¬ (1) where The first order kinetics is a base for prediction of ther- Fig.  2(a) , the ambient temperature was 13.9•} 1.5•Ž during the 2-day experiment.
As shown in Fig. 2(b) , 
